Cardiac function during long-term hypoxemia in fetal sheep.
To examine right ventricular function during long-term hypoxemia, we instrumented 12 fetal sheep with intravascular catheters and an electromagnetic flow probe on the pulmonary artery. In six cases, hypoxemia was induced by infusing N2 gas into the maternal trachea for 2 wk. Maternal arterial PO2 was less than 60 Torr, and fetal arterial PO2 was reduced from approximately 26 to approximately 19 Torr. Six cases served as nonhypoxic controls. We studied fetal cardiac function by increasing either preload with a volume infusion of 5% (wt/vol) dextrose or afterload by administering methoxamine (alpha-adrenergic agonist). In hypoxic animals, right ventricular output (QRV) and stroke volume (SV) were not affected on the first 2 days but fell 30% on day 3. Fetal arterial pressure (Pfa) increased 20%, hemoglobin concentration increased approximately 30%, and fetal heart rate (FHR) showed minimal changes. Within 2 wk, QRV recovered to normal values, whereas ventricular sensitivity to arterial pressure was reduced. We observed no change in plasma concentration of "cardiac enzymes" or differences in fetal growth between groups. In conclusion, during prolonged hypoxemia, right ventricular function showed a triphasic response (primary maintenance, secondary depression, and subsequent recovery), achieving a new steady state 2 wk after the start of hypoxia, characterized by decreased sensitivity to afterload, associated with polycythemia and hypertension.